In 1971 Stonington and Pettijohn (6) reported the isolation of folded chromosome structures from the organism Escherichia coli. It has since been shown that the folded chromosomes of E. coli can be isolated as either membrane-associated structures sedimenting at -3,200S (4, 6) or as membrane-free structures sedimenting at 1,600 to 1,700S (4). These structures contain 20 to 100 domains of supercoiling (3, 8) , which are apparently stabilized by both ribonucleic acid and protein (3, 4) . Recently, it has been shown that the majority of the covalently closed circular F plasmid deoxyribonucleic acid (DNA) cosediments with the folded chromosome structures from F+ E. coli (2). This finding indicates a possible physical connection in vivo between a stringently controlled plasmid and the folded chromosome of its host and is the first physical evidence supporting the unit of segregation hypothesis (1). It is of basic interest to determine if similar or identical structures are involved in the organization and interaction of chromosomal and plasmid DNAs among other prokaryotes. In this article, we show that Salmonella typhimurium nucleoids have the major features of E. coli folded chromosomes, one of which is the ability to form nonintegrative complexes with a plasmid.
Cultures of S. typhimurium strain LT2 were grown in M9 media supplemented with 0.5% (wt/vol) Casamino Acids, 0.25% (wt/vol) glucose, and 300 ,g of 2'-deoxyadenosine per ml. Cell cultures were harvested in the middle of their exponential phase of growth by low-speed centrifugation at 4 C. Cellular lysis was conducted at pH 8.0 using Triton X-100 and sodium deoxycholate as described in the legend to Fig.  1 . The crude lysates were found to give high yields of 1,700S S. typhimurium nucleoids (Fig.  1A and Fig. 3 Further evidence suggesting the equivalence of the isolated S. typhimurium nucleoids to E. coli folded chromosomes is based on their sensitivity to ribonuclease (RNase). Treatment of purified S. typhimurium nucleoid structures with 10 ,ug of RNase A per ml for 30 min at 4 C results in a dramatic change in their sedimentation properties (Fig. 2) preparations, (A) no RNase and (B) containing 10 pg of deoxyribonuclease-free RNase per ml, were layered onto 10 to 30% neutral sucrose density gradients. After treatment at 4 C for 30 min, the gradients were centrifuged at 17,000 rpm and 4 C for 180 min in an SW50.1 rotor. Recoveries of radioactivity within the gradients were approximately 33% for untreated controls (A) and 93% for RNase-treated samples (B). The majority of radioactivity is lost to the bottom of the centrifuge tube in control gradients because of the long centrifugation time.
gradients (8). Centrifugations were performed at 17,000 x g and 4 C for 15 min in an SW50.1 rotor. Ten-drop fractions were collected directly onto filter paper strips. Concentration of ethidium bromide in gradients: (A) 0 pg/ml; (B) 2 pg/ml; and (C) 20 pgl ml. The arrow indicates the sedimentation position of differentially labeled ([2-'4C]thymidine) T4 phage (1,025S). NOTES described in Fig. 1 (data not shown) . Moreover, we are not able to partially unfold the S. typhimurium nucleoids by altering either the RNase concentration or time of incubation; i.e., we obtain an all or none effect with RNase. Similar findings were reported for E. coli folded chromosomes by Worcel and Burgi (8), but others have found a partial unfolding of E. coli chromosomes without loss of supercoiling (3; J. R. Miller and B. C. Kline, unpublished data). We do not as yet understand why the all or none effect occurs. Kline and Miller (2) have recently demonstrated that the stringently controlled plasmid F is approximately 90% associated with E. coli folded chromosome structures, whereas the relaxed plasmid ColE 1 is only about 10%l associ- ated. The S. typhimurium strain LT2 carries a fertility inhibition plasmid (5) whose replication, like F, appears to be under stringent control (J. J. Manis, unpublished data). Consistent with these observations, analysis offolded chromosome gradients from S. typhimurium lysates showed the LT2 plasmid to be more than 90% associated with the S. typhimurium nucleoids (Fig. 3) .
We feel that the data presented show that S. typhimurium nucleoids fulfill the basic criteria established for E. coli folded chromosomes. The demonstration of folded chromosome structures in these genera indicates the possibility for similar if not identical levels of subcellular organization among other Enterobacteriaceae, if not all prokaryotes. Moreover, the close association of stringent plasmid species with folded chromosome structures in E. coli and S. typhimurium implies a possible structural and functional mechanism by which plasmid replication and segregation can be carried out with fidelity. 
